Towards understanding the evolutionary origins and early diversification of rearranging antigen receptors.
The rearranging antigen binding receptors, immunoglobulin heavy (IgH) and light (IgL) chains and the four classes of T-cell antigen receptors (TCR) are found in all contemporary species of jawed vertebrates examined thus far. Ig genes have undergone marked changes in organization and mechanisms of diversification during vertebrate phylogeny; whereas TCR genes, which are found in species as phylogenetically removed as man and cartilaginous fishes (e.g. skate), are generally similar in terms of structure, diversification and, presumably, function. The patterns of Ig divergence in cartilaginous fish are informative as to both the potential for genetic variation and the mechanisms that bring about such change. No evidence has been found for homologs of either Ig, TCR, recombination activating gene (RAG)1 or RAG2 in jawless vertebrates or invertebrates. Thus, a phylogenetic demarcation exists in terms of the presence and absence of the rearranging antigen binding receptor genes. It is presumed that the rearranging antigen binding receptors arose from a non-rearranging predecessor. The recent discovery of non-rearranging homologs of antigen binding receptor genes in several species offers insight into alternative forms of recognition, relationships between adaptive and innate mechanisms of immunity, and the origins of antigen recognition.